There is strong experimental evidence for substantial antiferromagnetic coupling between the CuO2 planes of the bilayers in YBCO compounds. The acoustic mode of the spin excitation spectrum has been measured but the optic mode has not been observed. Theoretical estimates suggest values for the antiferromagnetic interplane coupling as large as 10 meV. It has been proposed that this coupling is responsible for the spin gap in the underdoped YBCO compounds. In the recently synthesized compounds Y2Ba4Cu7O15 with alternating single/double chain blocks, it is possible to distinguish between the CuO2 planes in a bilayer. We propose a nuclear magnetic cross relaxation experiment to directly measure the strength of the coupling between the two planes of a bilayer. The temperature dependence and magnitude of this cross relaxation rate is predicted.
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Recently the low energy spin dynamics of the high T c superconductors has attracted a lot of interest. The unusually strong temperature dependence of the measured spin susceptibility, s (T) of the underdoped compounds rules out a simple Fermi liquid like ground state with a temperature independent spin susceptibility. The decreasing spin susceptibility indicates the proximity to a critical point. Millis 
where n m is the density of the active NMR nuclei. This expression agrees with the one derived for the transverse relaxation rate 10] with the important di erence that the nuclear spins which are coupled to each other are sitting in di erent planes of a bilayer. As long as the two planes of the bilayers are strongly coupled and only the acoustic mode is populated the cross relaxation rate (1=T 2 ) cross should be proportional to the nuclear spin -nuclear spin dephasing time T 2 which has been measured already. The magnitude of the cross relaxation time (1=T 2 ) cross is determined by the same factors as 1=T 2 with the exception of the spin susceptibility for spins sitting in di erent planes of the bilayer. A naive estimate gives a reduced value for (1;2) (J ? =J) (1;1) , where J is the exchange coupling in the planes and J ? is the exchange coupling between the the planes of the bilayers. The cross relaxation time would therefore be reduced by a factor of (J ? =J) 0:1 from the transverse relaxation rate T 2 . As soon as the temperature is large enough that also the optic mode starts to get populated the two rates should show a strong deviation in the temperature dependence. The cross relaxation time would be strongly reduced and eventually go to zero. The temperature scale at which this should happen is set by the exchange coupling between the planes 1]. This would provide a direct measurement of the exchange coupling between the planes.
The proposed experiment should allow a direct determination of the exchange coupling between the planes of the bilayer and provides an estimate of the energy of the optic mode of the bilayer system.
